Objective: At the present times uterus transplantation is an alternative therapy for women with untreatable uterine-based infertility factors. Before transplantation, the donor organ must stored in some solutions, but they may not adequate for protection. In this study, we investigated the potential protective effects of acetyl L-carnitine, added into histidine-tryptophanketoglutarate (HTK) solution, on rat uterus. Methods: We divided 24 female Wistar Albino rats into four groups (n=6). Their uterine tissues were stored into four different solutions at different periods at 4oC ; Group 1 HTK, 4 hours; Group 2. HTK + acetyl L-carnitine, 4 hours, Group 3. HTK, 24 hours; Group 4. HTK + acetyl L-carnitine, 24 hours. Then tissues from uterus were used for histological and biochemical examination. Results: In the study the number of TUNEL positive cells in group 4 was lower than group 3. Biochemically evaluated TBARS and NOS levels were highest in group 3 however CAT level was highest in group 2.
INTRODUCTION
Nowadays most of the man and woman infertility reasons are treatable. Some uterine infertility factors such as absence of the uterus and implantation abnormalities are not curable [1, 2] . For these patients in some countries surrogate motherhood is accepted, if their ovarian capacity is adequate. But in most countries this procedure is illegal because of religious, ethical and legal reasons [3, 4] . Uterus transplantation is an alternative for uterine factor infertility treatment [5, 6] . The first uterine transplantation from human to human was performed in Saudi Arabia in 2000 but the woman's body rejected the uterus. In 2013 the operation, performed in Turkey, was the world's first uterus transplant surgery providing pregnancy. But they terminated the pregnancy because of the failed gestational sac. In October 2014, for the first time, a healthy baby had been born after uterine transplantation, in Sweden [7] [8] [9] Before transplantation it is important to maintain the cellular and functional ability of the organ. During transplantation there may be some changes occurring. The earliest reason that causes the organ damage is ischemia [10, 11] . There are some protective solutions that provide the metabolism and vitality of the organ during the organ storage and decrease the ischemia-reperfusion damage after transplantation. The most common used solutions are; Ringer Lactate solution, Euro-Collins, Ross-Marshall, University of Wisconsin, Celsior and Kyoto, Histidine-tryptophanketoglutarate (HTK) solutions. Additionally, it was reported that acetyl L-carnitine is a strong antioxidant agent and free radical catcher. Because of this reason acetyl L-carnitine usage during transplant storage will have protective effect on ischemic process [12] . In this study we examined the potential protective effects of acetyl l-carnitine on rat uterus in cold stored HTK solution after 4 hours and 24 hours. 
METHODS

Animals and experimental design
Biochemical procedure
After uterine tissues removed and washed with %0.9 NaCl solution they stored at -80ºC. Tissues homogenised and get raw extracts were obtained by Heidolph DIAX900 homogenisator. Extracts were centrifuged and supernatants were reserved for enzyme and the other parameters till the experiment date under -80ºC.
TBARS Activity Assay TBARS level was determined by method of Van
Ye et al. [13] . The reaction was performed at pH 2-3 at 90 °C for 15 min. The sample was mixed with two volumes of cold 10% (w/v) trichloroacetic acid to precipitate protein. The precipitate was pelleted by centrifugation, and an aliquot of the supernatant was reacted with an equal volume of 0.67% (w/v) TBA in a boiling water bath for 10 min. After cooling, the absorbance was read at 532 nm.
NOS Activity Assay
NOS activity was assayed by method of Durak et al. [14] . Sample was first incubated with arginine for 1 h at 37˚C and then, colour development reaction with HCl, N-(1naphthyl)-ethylenediamine and sulfanilic acid was performed for 30 min. A blank assay was also carried out without arginine in the first incubation step. Then, sample absorbance were read at 540 nm.
CAT Activity assay
CAT activity was determined according to the method of Aebi [15] . The principle of the assay is based on the determination of the H2O2 decomposition rate at 240 nm.
Statistical analyses
TUNEL positive cells were counted among the 300 cells in 6 different areas of 6 different sections for each group. Then the averages were taken for statistically analyses. Mann Whitney U test was done for evaluation of pairwise comparison of TUNEL and comparing binary groups of TBARS, NOS and CAT results. p values <0.05 were accepted as significant.
RESULTS Light Microscope
In group 1, subepithelial inflammation was observed distinctly. There were inflammatory cells and apoptotic cells between surface epithelial cells, and apoptotic cells in gland epithelium and underlying stroma. There were a few plasma cells in the stroma (Fig 1a-c) . In group 2, subepithelial inflammation wasn't observed. There were apoptotic cells in gland epithelium and underlying stroma and a few plasma cells in the stroma (Fig 1d-f) . In group 3, subepithelial inflammation and granulation tissue were distinct. There were inflammatory cells and apoptotic cells between surface epithelial cells. The number of apoptotic cells that located in gland epithelium and underlying stroma, were more than the other groups. Plasma cells were numerous in stroma that was the evidence of the inflammation.
Muscular integrity was destroyed with connective tissue (Fig 1g-i) . In group 4, subepithelial inflammation was less than group 1 and 3. There wasn't any granulation tissue. Apoptotic cells and inflammatory cells in gland epithelium were less than the other groups. Also plasma cells in stroma were less than the other groups (Fig 1jl) .
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TUNEL Results
TUNEL positive cells were counted and the averages were taken. (Figure 2 , Graphic 1)
Graphic 1: The mean number of TUNEL positive cells
There was no significant difference in the number of TUNEL positive cells between group 1 and 2 (p=0.516), between group 2 and 4 (p=0.509). There was a significant difference between group 1 and 3 (p=0.001); between group 3 and 4 (p=0.002). The number of TUNEL positive cells was high in group 3.
Biochemical Results
TBARS, NOS and CAT mean values were determined biochemically for each group. There was a significant difference in TBARS levels between group 1 and 2 (p=0.036). TBARS level was higher in group 2. There was a significant difference between group 1 and 3 (p=0.006) TBARS level was higher in group 3.
There was a significant difference between group 3 and 4 (p=0.020). TBARS level was higher in group 3. There was no significant difference in TBARS levels between group 2 and 4 (p=0.490).
There was no significant difference in NOS levels between group 1 and 2 (p=0.621) and between group 3 and 4 (p=0.879). There was a significant difference in NOS levels between group 1 and 3 (p=0.020). NOS level was higher in group 3. There was a significant difference between group 2 and 4 (p=0.016). NOS level was higher in group 4.
There was a significant difference in CAT levels between group 1 and 2 (p=0.016). CAT level was higher in group 2. There was no significant difference in CAT levels between group 2 and 4 (p=0.265), between group 1 and 3 (p=0.302) and between group 3 and 4 (p=0.256).
DISCUSSION
The studies about uterus transplantation were done both with animal models and a few human bodies [16, 17] . The main aim of the organ protecting is to maintain morphological, functional and biochemical properties of the organ with equilibrating solutions. With these solutions, we aim to provide hypothermia during transplantation, to prevent necrosis and tissue damage by free radicals and then to reduce ischemia-reperfusion damage [14, 15, [18] [19] [20] . HTK was first used as a cardiological transplant solution by Bretschneider in 1970s. Its electrolyte contents are similar as cytoplasm and it prevents liquid entrance into the cell and cell swelling. It contains mannitol, histidine, tryptophan and α-ketoglutarate. Mannitol acts as an antioxidant, histidine acts as a strong hydrogen ion buffer, tryptophan acts as a membrane stabilizer, α-ketoglutarate act as an energy substrate [13, 18] . After organ transplantation, it was shown that ischemia-reperfusion damage has not been prevented yet. Recent studies indicated that reperfusion increases free radicals and decreases antioxidant enzymes. There isn't any method that already eliminates reperfusion damage but studies go on for removing free radical damages by antioxidants [21] . The protective effect of L -carnitine and derivations on the toxic effect of free radicals were showed by some studies. Some protective effects are related to the reduction of apoptosis and the others are related to the prooxidant effect and the reduction of free oxygen radical formation [22] [23] [24] . The antioxidant effects of carnitine and ascorbic acid were investigated on reperfusion damage after ischemia with rat skeletal muscle by Akar et al [25] . 4 hours after ischemia the damage reducing effect of carnitine was showed. Barun et al. researched iloprost's effect on uterine transplantation, which is an antioxidant agent and added into HTK solution [2] . Uterus was found in normal when removed from 4 hours HTK solution and HTK+ iloprost solution but there were apoptotic cells in uterine epithelium when removed from 24 hours HTK solution. On the contrary uterus was normal when removed from 24 hours HTK+ iloprost solution.
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In this study we evaluated the potential protective effects of acetyl L-carnitine on uterus during 4 and 24 hours storage periods with HTK solution. Compatible as literature uterine epithelium was normal and there were no subepithelial inflammation in group 2. There were apoptotic cells in epithelial cells and stroma in group 1 and group 2. Also there were plasma cells in superficial and deep stroma both in group 1 and group 2. The subepithelial inflammation in group 4 was less than in group 1 and group 3. In group 4, apoptotic cells, inflammatory cells in epithelium and also the plasma cells were less than all the other groups. Budzinski et al. researched prolactin's effect on liver transplantation, which is added into HTK [24] . And they evaluated the apoptotic effects of prolactin. In our study it was determined that the number of TUNEL positive cells increased by the time in group 1 and 3 but decreased in group 4. It was asserted that hydrogen peroxide caused by activated neutrophils reached to cell nucleus by pass the membranes easily and caused DNA damage. It is evaluated that in second group DNA fragmented cell number was more than fourth group because of acetyl L-carnitine effected as a prooxidant and induced lipid peroxidation in short term. In this study it was assumed that acetyl L-carnitine reduced the number of TUNEL positive cells by decreasing oxidative stress in the long term. Acetyl L-carnitine protects the activity of SOD, GPx and Catalase enzymes which involve in antioxidant defense mechanism. Acetyl Lcarnitine has protective effect on lipids by increasing glutathione and decreasing last product of fatty acid peroxidation, MDA, ratio. It was showed that acetyl L-carnitine inhibits xanthine oxidase partially and because of that it prevents oxidative damage [22, 26, 27] . [28] . In 2 groups intragastric simvastatin administrated 21 days and then liver tissues were removed. Then tissues were stored in 4°C HTK solution 24 hours. It was found that SOD and CAT activities and NOS protein concentration were higher in SV administrated groups. In our study CAT levels were evaluated and it was found higher similar to literature in long period but there wasn't statistically significant difference. Catalase levels were found higher in short period when acetyl L-carnitine added short and long periods were compared but not statistically significant. This paradox was tried to be explained by NOS mechanism. Total NOS values, which induced by cytokine and endotoxin during inflammation and infection, were increased in parallel to time in short and long period HTK solutions. When acetyl Lcarnitine added into HTK the NOS values increased in long period but this increase was not statistically significant. It was thought that this increment was because of reductant effect of superoxide. Superoxide anion has both of oxidising and reducing properties. When it effects as a reductant it loses one electron and oxidised into oxygen. It was assumed that in 43(4) 2016 www.diclemedj.org 567 this study superoxide which united with NO acted as a reductant in long period acetyl Lcarnitine solution, protected tissues from ischemia reperfusion damage and inhibited the completion of apoptotic process. CONCLUSION As a result, during organ transplantation to protect and store organ for a long time and prevent tissue rejection because of reperfusion damage we planned this study and we found that 24 hours acetyl L-carnitine added HTK solution has protective effect on ischemia reperfusion damage in uterus.
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